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(57) Abstract: The invention relates to (I) an epoxy resin composition for fiber-reinforced composite material which comprises as 
the essential components (1) an epoxy resin liquid at room temperature, (2) an aromatic polyamine liquid at room temperature, and 
(3) diaminodiphenyl sulfone; (II) an epoxy resin composition for fiber-reinforced composite material which comprises at least (4) an 
at least trifunctional aromatic epoxy resin, (5) an aromatic epoxy resin having a number of epoxy groups of 2 or above but below 3, 
and (6) an aromatic polyamine, gives a cured resin having a theoretical molecular weight between crosslinks of 250 to 350 g/mol, and 
exhibits an initial viscosity of 1 to 500 mPa/s at 80 "C; and (III) an epoxy resin composition for fiber-reinforced composite material 
which comprises (7) a polyglycidyl ether of a phenol-aralkyl resin and (8) a polyamine. The invention provides liquid epoxy resin 
compositions which exhibit low viscosities at relatively low temperatures and give cured resins having excellent performances such 
as little drop by water absorption in glass transition temperature. 
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28 
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32 
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71 


39 
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39 
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■ "xe=i— h" 630 (N, N, o- h u p -T5y :7x/ — 

■ "T^^U^'^f h" M Y - 7 2 1 (N,N,N',N'-7^ 'J i^i?;U- 4, 4' 
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mf&mm (4) t lx "T'yju^-c h" my-? 2 1 S3 ogp. mt^wm 
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15 1 8 O°Ct?2B#F^?I'(bm05*^^X^^S*I*1 8 0°C. ffllf5ftt^l*3. 3GP 
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■e3 0:Ji-FBl$i#Li9-J^M$-t±f=?g^!i^^ (B2) mtLtzo 

40 



wo 03/040206 



PCX/ JP02/1 1556 



(A2) jSl O out (B2) J^35. 5 ^ L "C X tK^ i^lt Bi«i J^feil^D <*: 
^^^^7 O c P, fccfcU^I 8 9 c PtJ&ofco 
5 1 8 0°CT?2B#rB^?j!'fb^<D:b*^X^^jaj^f*1 8 2°C. fi(f?itt^I*3. 3QP 

?i3tJS^;I'J^ Lfc^^s 2 7 6 O M P a iS-fe y . t^3iJ^ t: o fco 

10 liJS^j 1 2 

mmW:^ (5) <!: Lt "xeia — h" 8 2 5 ^2 OSP. fccfcUf "xif -J? p>" 

HP-72 00L^30g|l. ^<7)^fe<7)X7K^i/^tBB <!: LTAK-SO 1 $20^1$ 
iP^. 1 2 O^C-^:- 1 BtF^iiWi Ufcltv 7 O^CtCl^SLTs ^ e>fctiJ?!s^lS (4) 
ti^X "y^^U^-Th" MY-721 30aP^*PxT. 1 ^Fsmi^LT (A 2) 



15 jSit Lf=o 

mmmsxmy.^fc^oii'^<mm(Dw.i\:.n^ (b2) iig<!:L/i:o 

(A2) O out (B2) J^33. 8 gp ^ ;1 ^ L T X tK 4^ V llf flg IS j?!c 1^ <!: 

•^■iK-?^;^ 1 3 7 c P. fe«fetJf3 4 5 c PtJfcofco 
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30 
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20 


20 


20 
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20 


20 


20 


20 
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55.6 
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22.2 
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1.4 
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1.0 












100 
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34.2 


38.2 


35.5 


33.8 


49.3 
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95 


38 


70 
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54 
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313 
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452 
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3.3 
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123 
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55 


55 


56 


55 


55 


66 
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tZo 
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20 ^Hbti^aii^^^FBT^^a:!* 2 8 9 g/m o 1 -efeo/io 
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8 o°cicfeit^:feDS9iteig^ia'l^ ufcilgm. aocPTjfcy. +^^iC'is*fi^-efco 
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30 


35 
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10 


30 


20 
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30 
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34.9 


37.0 


41.7 
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88 


68 


30 


60 
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245 
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ffllf?*14^ (GPa) 
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3.4 


3.4 
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180 


192 


169 
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5.4 


3.5 
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56 


55 


55 


56 


O^giSSStJg (MPa) 
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2860 
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2840 


O^EE^St^ (MPa) 
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1420 


1380 
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CAI (MPa) 
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15 L/h(B2)j^44. 1 gp^ip^rxTK^i^^fiSiiajti^i: L. 8 o°c-ea)f.5^^ 

o#|r. BU3t<^>>^5ilCcfc y ^^flg^i<b*S^'f^fi)cL. ?S (7) it^D 14 ^ jflij ^ L $g m 

1 8 o°c-e2^rB^iHb^a);b*^xfE^ia^i*2 1 7°c. fiifSfti^iis. sqp 

20 2 1 6 g /m o I t?fe-pfco 

c:a)X7KJF-Vi|tflM?ffifi)cti^ffli^r«*t3i<b^t^5WH4^f^j?eL. 0° §1 

25 3i3iigs 0° EE^iStJt. H/WO" l±li3tJg. fccfctJ^CA I ^jM'JS ^ 
;K-^3h. 2 7 3 O M P a . 1 4 2 0MPa. 1 2 4 7MPas fcJ=t;:2 2 0MPa 
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h" 1 7 5 O 2 OSP^iPTL. 7 0°C1S 1 mm^WLfzo d^KlC. HJSM 1 1 

ffi.Lfc (B2) ;'ig4 4. 7gp§J!)n^rx7KJei'*MflSllJ?)c!j^Di: L. 8 0°c-ea)*fiJt 

1 8 0°C'e2mmWit'^(Dii^7.^^}^mitZ ■} 2°C. ft If ?f tt^l* 3 . 4QP 
al:-&y. -\-^td:Um^']±'&^ LXl^tzo ^fc. © a filS ^ Fb^ ^ ^ fi I* 

2 1 5g/mo I T^&ofco 

;h.l 3 6°c. fcJ;t;2. 3GPai?&y. t # tt^ L T t^fco 

^biris co5X7^e^e^^MflilaJ^!c!i^!l^fflu^mM3i^b1t^*^*4^#^L. 0° §1 
3i^jSs 0° j±$i3ii^. H/wo" jE$i3tJ*s fcjct/cA I ^I'j^Lfc^gm. -e 

Jh.^Ji^Z 730MPa^ 1 470MPa. 1 260MPa.j3<J:tK221MPa 

Hifeijy 1 7 

XTK^i/Mfli^L-C h" MY-0500^60§|1. "Xt°3 — 

h" 8 2 5 ^ 4 OgPJPK.> 7 0°CT? 1 B#FB^I^#Lf=o d^LlC, HJfeiJIJ 1 1 -^JiS&ffi 

20 Lfc (B2) jS4 0. 7 gp^iPx.TX7K^i^1^fliMi?!4tli: Lv 8 O °C-^(^>5^fi^^ 

mMLtcm^. 48cPT*fey. +^ic<g3teJt-efeofce 

1 8 o°c-e 2 fltFH^?sHb^0:ti^^xlK^jai^i*2 1 4°c. fiif 3f tt^ii 3 . oqp 

25 2 4 6 g /m o I t: feofco 

Itf^cD^^^fcJ: y#e>*tfc^tfli^S'(b4Jg^;1feBi7X*fc4 8^FHlJS/»Lfc 
;Ki3 0°c. fc<fct;2. 2GPa-efey, +^^7Ei:lfiitt i: #'14^ L ri^feo 

ca)X7t<dFi/|i}fliiaj?)cJ|^$fflLNT«$t3it'fbi*-a-*t*4^#j5i5Ls o° §i 
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0° &m^m.. H/wo° &mmm. is^ucA i ^?igLfc3g^. -e 

itl^^ 2730MPas 1410MPas 1140MPa^feJ:t;J234MPa 
5 HJS^J 1 8 

:i:.7\i^iym^at "T^^b^^-f h" MY-0500^70gP> GAN^l O 

gp. "xe=J— h" 8 2 5 ^ 2 OSlJin^. 7 0°C-?? 1 ^FB^lg# LTX/K^i'^flB 
^#fco ^S-fb^Jit LX "X t°^a.7"' 70g|5. 3, 3' -DASISgPs 

S 1 5gP^iflX.-C1 O 0°C-e 1 B#FBimi*L. 7 0°ClC^SL-CT 

tzUMs 4 6 c p-^-fe y . H-^^ic'is^iSjS-efcofco 

1 8 0°C1?2^rHW<bm(Z)*r^X$E^SJSl*2 O 8"C. ffilf §¥14*1*3 . 3GP 

15 aX&>^Js +^'&:i^«4#'l4^*LT:i^f=o 5iibtlG)Sli^M^Fp1:Ji"^«l* 

2 2 5 g/mo I X^-otzo 

*ti3i°c. fccfet;2. 3 G P a -^fey > ^-^3Ei:ii^iitt<^:#'l4*^*L■Ct^fc„ 
20 $t>fc. c:o>X7KJpi'^fliMj?ic!^^fflt^-C«l$t3i'lb1«^*t$4^<^J?gLs 0° 51 
3i^Jt. 0° J±li3iiiS. H/WO° l±$i3iJS^ fcJ;t;cA I ^JftJ^Lfc^^. ^ 

;^^•?~^^2 830MPa> 1 420MPa^ 1190MPa.fcd;t^227MPa 
■e&y. +^tj:^m^n.t:^LX{.^fzo 

25 Jt^-I?'] 8 

X/K^e^^fliit LT "xe^-h" 825^1 o ogp^ffiUfco ?Hb^iJ<!: LX 

mMM-i sxmmLtz=b<Dt±<m—=^(Di,(D^mi^fzo x7K4=-^>^Bt i oogp 

ic^L. ?Hb^ij2 sgp^iP^-CX/KJpi/ltflia^il^gi Ls 8 o °c "C^ (D ^ il'J S 
Lfc^^s 5 2 c p-^'ifey . +:«-|c{£5teST?feof=o 
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48g/'moi'Cfco/i:o 

fee 

10 §I?iJts 0° EEli^iiJt. H/wo' mm^^&s fecfetJ^CA I ^;IiJ^ Lfci^m. 

*T,-?>1 2470MPaH 1 300MPa^ QSOMPa^ ijS J^U 2 3 e M P a V 



steJt^ji'J^ Lfcss^> 1 socp-efcy. 3tejga)ffit^ta>-e&ofco 

20 1 8 0°Ct?2B#FBl®'(bf^<D:tf^X^i^;SJgl*2 0 6°C. ffltf^lS^liS. 4GP 

M^Pb1:75'TMI*i 6 2 g/mo I -efe-^fco 

25 ;h.1 4 8°C. fc<J:DJ2. 6 G P a-e&y. WMUs #t±* «!: t (C•|£t^ ^, fe o 
+- 



•etl.-€5h,2 430MPa. 1 480MPa^ 1 260MPa.*JJctJfl93 
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1353 
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j*)l7Xx48h 
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2.3 
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2.6 




180 '<2h5Hb^ 


217 


212 
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208 


160 


206 


;»8i7Kx48h ;S«m 


136 


136 


130 


131 


108 


148 


Sti^^f Pb1^^^» (g/mol) 


216 


215 


246 
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448 


162 


urn 


5li^bil«ta)<*a«iili#^^ (%) 


66 


57 


55 


56 


55 


56 


0°§13S^ig (MPa) 


2730 


2730 


2780 


2830 


2470 


2430 


O-Dry mm^m (MPa) 


1420 


1470 


1410 


1420 


1300 


1480 


0°H/W I±li3S^ (MPa) 


1250 


1260 


1140 


1190 


980 


1260 


CAI (MPa) 


220 
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234 


227 
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mmmm 

^^uwitis.mm^mi.^tzo mmm^ 9-23. is^xsitmm^ 0-1 2 

*imm* .C9 ) : N,N,N',N'-^ h^<7*'J vi>;U- 4, 4' - i?T 5 7 i> :7 x — ;U 

' "T^;U^M M Y - 7 2 1 (N,N,N',N'-^ h^^^'J vi?;U-4, 4' 
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--pTSy i^:7xz^;U^ ^ Vantico X/K^Fi/^Sl 1 3) o 

■ GAN (i?<7*'j i^e^^uT- >v a^^^itm iW) Ms x 4=- v ^ m i 54) » 

■ "xt°zi— h" 630 (N, N, o- h 'J y y i>i>;u- p -T 5 y xy ^ 

■ "T^-'U^-f H" M Y - O 5 O O (N, N, O - h U yj p - 7 5 
y^i/— Vantico (*^) xr^dpi/^ai 1 O) o 

10 ■NC-3000 (:7xy — ;uT^;u^;ultflHa)7HU 'i'*'; i>v;ux— B 

. " X t° ^ a. T " W ( X 5^ ;u h ;U X > 7 5 > . -v /"? > X tK^ U > 
(**) jStt7K^^fi4 5) „ 
15 • 3, 3' -DAS (3, 3' - i?/' 5 / 7 x ^;i/X;U7t^ E.^it'^Z^ 7 

■ s (4, 4' -■PT 5 y v:7 xi^;ux;u7!^>. ft^-fb^xH 

(=1*) Stt7Kil^H:6 2) o 

20 ■ TBC (4-tert-::?'^;u:;^ ■ra— ^SPP^ M) 

«J?Jjg* (9) iL-C "T^;U^-rh" MY-721^40gP. ^iJ?)2^* ( 1 
O) .ttrQAN^I OU. •eOffeOX/K^F-i'^liH t Lr "xezi— h" 630 
25 ^2 0SP. "xea— h" 8 2 5 ^ 3 OSliAn^ 7 0°C-e Ls (A3) 

"X e^^T" W7 OgPiC 3 , 3 '-D AS 2 OgP. fecfct/J "XS^ilT" S 
1 OgP^JH^. 1 O 0°C-CM ^Fb1«# Lfc^t. TBCO. 7 gP^An^-C^ t)IC1 

mmmn\^xm-{:imm-^-^fzm^'^'k (bs) j^tufco 
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(A3) jSi 0 0 =Sl^t (B3) j^40. 7 ^ L t X 7tx°dF i/^flim Jifeil^!} <!: 
*T,14 1°C. tS^XSZ. 6GPa-efey. +^>5:itl^tt <!: #14^^* L Tl^fc, 

0° E.m^&. H/wo° miisi^s *>j:t;^cA i ^m^^^tzm^. 

^^^2 630MPa> 1 370MPa> 1140MPas*>J:t)^222MPa 

15 mMMzo 

^flimM (9) <!: L-C "T^JU^M h"MY-721^40^. ^^MM (1 

I 

O) t L-CGAN^ 1 OgP. -taj^feOXTK^Fi/^m*!: LX "X^^- h" 6 3 0 
^20faJs "Xt°3— h" 825^1 OSP. NC-3000^20 g|5 in X 7 O °C 

■ei BtFBi«#Ls (A3) mtLtzo i^tz. mmmi 5xmi^tz (b3) mt± 

20 < m — (Di,<D^ (B3) ;"^i:Lfco 

(A3) jSl OOgPJC (B3) ji^3 8. 7 ^ jl^ L T X 7t>°^ i>1l}flSjmj?£ !|^3 t 
L> 8 0°CX(D'^^m^mMLtzm^. 84cPt:-&y> +^^(C-|S$fiJtT?feofco 

^ 8 0°CX2mmmit^(Di3'y^n^}^mit2 0 7Xt. fflif #'l*fe¥(*3 . 4GP 
25 a-efcy. LTL^fco ^b <Z) S It ^ FhI -^^ a I* 

2 19 g/mo I "^fcofco 

$ m^(Dlsmi^J^ y #t>tif=*ifli51'(bt5^?*fli7K4'(c 4 8 B#FBl;l;lLf= 

*114 8°C. fc<JctJ^2. 6GPat?feys W^tt <!: ^ ^ U T t^fco 
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0° mmi1km> H/wo° JE^SiJS. feJ;t;cA I ^^iJ^LfcJ^^. 

5|X 2760MPa^ 145qMPa^ 1190MPa.*>d;t/^2O0MPa 

5 

Ult^J 2 1 

^Jt^^ (9) tLt "T^^Ua^Vh" MY-721^40gP. ^Jlfe^lS (1 
O) t LTGAN^ 1 5g|5. ^<©ftea)X7K^->^tfli<!: L-C "Xt°P- h" 6 3 0 
^lOgP, "xea— h" 8 2 5 ^ 3 5 tPJPX. 7 0°C-e 1 B#Pb^^# Ls (A3) 
10 Lfeo HJS^J 1 5t:ffll^/■= (B3) t ^ < 1^ - O ^, O ^ (B3) ^ 

(A3) O OSUIC (B 3) ?i^3 9. 1 ^ L t X tK^ i^^flaSI^Ji^!! i: 

L. 8 o°c-e<z)3teJt&;I'J^ Lfc«gm.' 55cp-efeys +^ic'|g|,&^-C'&ofc„ 

15 1 8 0°C-e2B#FBl?!HbmO:*f^Xfe^;^^li1 9 7°C. a(f§f14¥(*3. 3GP 

a-efey. L■Ct^fco *fcv «Hb <© S Mi ^ ^ fel ^ ^ » (* 

2 3 O g/'mo I "trfeoifto 

20 ;h.138°C. iS^U2. 6 G P a "C^ y s <i: #'fi^ ^ * L "C ^,^f=o 

c:<DX7tl^ix;^fli«afig!^^ffitx-Ciil$t§i<b^^*tJN-^#Ji)4L. o° §1 

0° JEi^3^Jt> H/wo" a|g?^Jtv fed;tXcA I $?IiJ^ Lfc$g^. ^ 

Jtl^^ 2700MPa. 1 41 OMPa^ 1 200MPas i3«fct^220MPa 

25 

l|]!iii^J 2 2 

«J|!S^^ ( 9 ) tLX "T^)\^^^ h" M Y - 7 2 1 ^ 4 O^, ^J?!5^* ( 1 

O) «»: LT G A N ^ 2 ogp. -eaJtoOJXTtx^^e/^flgii: LT "xt°a— 8 25 
^4 ogp*a^7 0°c-emrHliS#L. (A3) ;^<l:L/-=o HjSS^J 1 5 7?^ 
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t^fc (B3) mt±<m-Oij(Dt: (B3) ^tLtzo 

(A3) mi OOgPiC (B3) j^3 7. 4 ^ ^ jl^ L T XtK^ i/^M^Jiei^ t 

5 1 8 0°CTf 2B#FBm^bmG)*'^X$E^jS^f*1 8 1 ffllf#'l±*(*3. 5GP 

ff 

249 g/mo ["Cfcofco 

10 ;ai33°C. iS^XSz. 7GP.a-^-feys <!: L T l^fco 

$e»(c. C<Z>X7K^t/^fliMit!^^fflL^-Ci|l$t3i'(b^^*J*4^'(^JiltL. 0° II 

0° i±.ii3is. H/wo" j±^3^jt. fcj^tjfcA I -e 

;h.^tL 2920MPas 1 480MPa^ 1 1 90MPa. *Jdct)J234MPa 



mf^Wm (9) <!: LT "T^;U^-f h" M Y - 7 2 1 ^5 OgP. (1 
O) i:LTGAN^1 OgI5> ^©^feOOX/H^i'^flii LX "T^^U^'T h" MY 
-0500^30 gP. "xea— h" 825^1 OgPiffl^ 7 0°C1? 1 ^Fb141#L. 
20 (A3) mt LtCo Ult^J 1 5■effll^fc (B3) m t < m — 0? =b 0 ^ 

(.B3) mtLtzo 

(A3) j^i OOgpic (B3) ;1S4 2. 8 g|J ^ jM^ L "C X tK^ i^^BM ISi^ij!^ i: 

8 0°C-eG>5teJS^I'J^ Lfc^^s 67cP-e&ys +^lC'(gffiJtXfeofco 
25 1 8 O^CX 2 BtFBm'Ib^G);^) ^X|Ei^iaJtt*2 1 3°C. ffltf ^la^f* 3 . 5GP 

aX&y. L-CL^fco M -lb tl 0) S Ift ^ ^ ^ FbI ^ M f* 

1 9 2 g /m o I X3&-3:fco 



15 
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31311^. 0° l±li3iJSs H/wo" j±^giJts fed;t/CA i ^ly^L/c^m. t 

2780MPa. 1 470MPas 1 070MPasfcd;t^l93MPa 

mi^mm ( 9 ) t L-C "T^;U^*-1' h" MY-721(E>1 0 O ^ (A3) m 
t Ltzo "xe^F-iT" WG) 1 O OgP^ (B 3) mt Ltzo 

10 CA3) O OgPIC (B3) j^3 9. 9 ^ ^ L "C X tK vOT^Jt!^ .t 

Lv 8 ojt-eo5SteJt*;iJ^ tfc^ms 1 5 6 3 c p-^fe y . llJi^jicibSi tr^ 

1 8 O'XJT? 2 BtFBl?Hb^(D**^Xfei^iaitl*2 2 1 °C. ffl(f5itt¥f*3. 6GP 
1 5 8 g/m o I T?feof=o 

;K1 4 8°C. *5<feUf2. 7GPa1?fey. +^JEi:Hl^tt ^* L -Cl^fco 

20 $t>(c. c(DX7HJpe/^tfliimj?!ci^^fflL^riil$t3i'lb1S^W*4<»i^Jife^iS^fc75n 
ib*j£#>Ji 1 

^iJife^^ (9) tl^X "T^-'U^V h"MY-721^50a5. «J?lc^* ( 1 
25 O) «i:LrGAN^20SPs Ife 0) X 7^ ^ ^ BM t Ur "X t°a — h" 8 2 5 
^3 OgPiP^ 7 0°C-e 1 fl#Fai»#L. (A3) j^tUfco 3, 3' -DA 

SI OOSP^ (B3) jgirLfco 

(A3) j^l 0 0^{c (B3) j^4 8gp^;m^ LTX7fx°^i/^tflS3mi?!c!^<!: 

8 cc-eojf.&jg^jiij^ L/=$S;ls nooocP7?fey, HJfeiJijccib^ uriS^jt 
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1 8 0°CT? 2B#FBl^Hbf^G>:tj^^X^^;SJtl*2 1 7°C. ftlf#tt*(*3. 4GP 
5 243g/'mol'X?&-3t=o 

ib^ilij 1 2 

^iJ?!cS^ (1 O) i:LrGAN^20g|5. ^aXfeajX/K^i/^fll^ LT 

=i— h" 825^8 OSliJn^ 7 0°C-^ 1 B#rBlt^#L. (A3) mtLtzo 
15 "Xt°dF-i7" W<D 1 O OgP^ (B 3) j^<b Lfco 

(A3) j^l o ogpic (B3) j^2 7. 8 ^ jB^ L T X tK^ i/^HMJ^Jje^l i: 

L. 8 0°Cl;a)|&Jg^;IiJ^ Lfc^m. 2 6 5 cPt:-fcy. -\;3-^lfiJS(0St^=fc ©"e 

& -o o 

20 1 8 0°C1?2B#FHTil'fb^<D:b*^X|K^5SJtf*1 5 6°C> flif#tt*(*3. 2GP 

n 

14g/molT:3&-ofco 

$ 6>(c. B(Iili(Z):^,'3fe|c:d; y #e,;Kfc1tflS^i'lbl5^ j*fii7K4^lc 4 8 ^ Fh^ ;1 Jft L 

25 ttl 0 9°Cs fc<fcUJ2. OGPa-e&y. WI^H^s ^ l^ ^, © "C- o 

c:<»x7fN°:iiri^*iflBmj?)t!^^^i'^Xi^i^3t'(b1S^*tf4^{^i?feL. o" B\ 
O" i±$i§SJt. H/WO" BEIi^*. fc,*:t;CA I ^iij^Lfci^m. t 

tl-^tt 2890MPa. 1 300MPa. 940MPa. fcJct^240MPa-e 
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0° §i?ig^js. o" ca i ifmi^^m-G&>^i}K h/wo° j± 
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38.7 


39.1 


37.4 


42.8 


39.8 


48.0 


27.8 


sec •X?<©^Kg^Jt(mPa-s) 


50 


84 
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56 
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1000 
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ttlfgiH^ (Gpa) 
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^ffll*x48h 
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mmmt 
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0°§|§i§iJg(MPa) 
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940 
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1. tii.TlZ7ri-tmi&Wm (1) ~ (3) &jKv^lJt:$3^t Ls -eoiB^aA^TlBl^ 

^^t^ ( I ) ~ CIV) t:mtc-tmmmx-&'ox. m^mm cs) itm-izmmL 

10 6 O ~ 1 O 0 i5-i»o 

( 3 ) om-^mco'^tfif^i o ~ 1 o oafi:%t?&<So 
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BASI C-ABSTRACT : 

NOVELTY - BpQxy-resin composition for fiber-reinforced composite 
materials comprises (i) epoxy resin liquid at room temperature; (ii) an 
aromatic pol3^mine liquid at room temperature; and (iii) 
diaminodiphenylsulfone, 

DESCRIPTION - Epoxy-resin composition for fiber-reinforced composite 
materials comprises (i) epoxy resin liquid at room temperature; (ii) an 
aromatic pol3^amine liquid at room temperature; and (iii) 
diaminodiphenylsulfone and satisfies 4 conditions given in the claims. 
INDEPENDENT CLAIMS are also included for epoxy-resin compositions 
comprising (a) (1) an at least trifiinctional aromatic epoxy resin; (2) an 
aromatic epoxy resin containing 2-3 epoxy groups; and (3) an aromatic 
polyamine and having an initial viscosity at SOdegreesC of 1-500 mPa/s; 

(b) (1) a poly^ycidyl ether of a phenol- aralkyl resin and (2) a polyamine; or 

(c) (1) an epoxy resin; and (2) an aromatic polyamine having an initial 
viscosity at SOdegreesC of 500 mPa/s and which on curing, at 
ISOdegreesC for 2 hours, a cured resin having a ^ss transition 
temperature after 4S hours in boiling water of ISOdegreesC or more. 

USE - As epoxy-resin composition for fiber-reinforced composite materials. 

ADVANTAGE - Are liquid epoxy resin compositions having low viscosities 
at relatively low temperatures and giving cured resins having good 
propoiies sucdi as littie reduction in glass transition tempwature due to 
water absorption. 

EQUIVALENT-ABSTRACTS: 

ORGANIC CHEMISTRY 

Preferred Materials: Aromatic polyamine is diethyltoluenediamine, 
diaminodiphenylsulfone is 3,3* or 4, 4*- diaminodiphenylsulfone and 
composition may also comprise a vulcanizing agent (preferably a strong 
acid alkyl ester, onium salt, Lewis acid amine compound or polyphenol). 
At least trifunctional aromatic epoxy resin is N,N,N*,N,-tetra^ycidyl-4,4*- 
diaminodiphenylmethane, N,N,0-triglycidyl-m-aminophen61, N,N,0- 
triglycddyl-p-aminophenoL or N,N,N',N*-tetra|^ycidyl-m-xylenediamine, 
aromatic epoxy resin is optionally substituted phenol or dicydoheptadiene 
fiised polyglycidyl ether, dihydroxynaphthalenediglycidyl ether, optionally 
substituted dihj^roxybiphenyldigylcidsd ether and/ or 9,9-bis (4- 
hydroxyphenyl)fluorenyldiglycidyl ether; and aromatic polyamine is 
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diaminodiphenylsulfone. PDly^ycidjd ether of a phenol- aralk^dresin is cl£ 
formula (I) and polyanune is an aromatic polyamine. 

R1-R4 = H, 1-8C alkjd or halo; 



n = 0 or integer. 

TITLE-TERMS: EPOXY RESIN COMPOSITION REINFORCED 

COMPOSITE MATERIAL COMPRISE AROMATIC 

DERWENT-CLASS: A21 P73 

CPI-CODES: A05-A01B1; A08-D03; A12-S08; 

ENHANCED-POLYMER-INDEXING: Polymer Index [1.1] 018 ; H0022 

HOOll; G1570''R G1558 DOl Dll 
DIO D23 D22 D31 D42 D50 D69 
D73 D83 F47 7A; G2164 G2153 
DOl D19 D18 D31 D50 D76 D86 
F08 F07 F31 F30; P0464*R DOl 
D22 D42 F47; M9999 M2073; 
S9999 S1376; 

Polymer Index [1.2] 018 ; H0022 
HOOll; G1570*R G1558 DOl Dll 
DIO D23 D22 D31 D42 D50 D69 
D73 D83 F47 7A; G1785 G1672 
G1649 DOl Dll DIO D19 D18 D31 
D50 D76 D88 F09 F07; P0464*R 
DOl D22 D42 F47; M9999 M2073; 
S9999 S1376; 

Polymer Index [1.3] 018 ; H0022 
HOOll; G1570*R G1558 DOl Dll 
DIO D23 D22 D31 D42 D50 D69 
D73 D83 F47 7A; G1718 G1672 
G1649 DOl Dll DIO D19 D18 D32 
D50 D76 D93 F09 F07 R00737 
14903; P0464'°R DOl D22 D42 F47; 
M9999 M2073; S9999 S1376; 
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Polymer Index [1.4] 018 ; H0022 
HOOll; G1570*R G1558 DOl Dll 
DIO D23 D22 D31 D42 D50 D69 
D73 DBS F47 7A; G1263 G1149 
G1092 DOl D18 D76 F32 F30 D20 
D32 D78 D50 D90; P0464*R DOl 
D22 D42 F47; M9999 M2073; 
S9999 S1376; 

PQlymer Index [1.5] 018 ; H0022 
HOOll; G1570'°R G1558 DOl Dll 
DIO D23 D22 D31 D42 D50 D69 
D73 D83 F47 7A; G1150 G1149 
G1092 DOl D19 D18 D32 D50 D76 
D92 F32 F30 R06529 130470; 
P0464'°R DOl D22 D42 F47; M9999 
M2073; S9999 S1376; 

Polymer Index [1.6] 018 ; H0022 
HOOll; G1570'°R G1558 DOl Dll 
DIO D23 D22 D31 D42 D50 D69 
D73 D83 F47 7A; G1252 G1150 
G1149 G1092 DOl D18 D76 F32 
F30 D07 D21 D19 D79 D50 D95 
D35; P0464*R DOl D22 D42 F47; 
M9999 M2073; S9999 S1376; 

Polymer Index [1.7] 018 ; H0022 
HOOll; G1570*R G1558 DOl Dll 
DIO D23 D22 D31 D42 D50 D69 
D73 D83 F47 7A; G1252 G1150 
G1149 G1092 DOl D18 D76 F32 
F30 Dll DIO D19 D17 D13 DOS 
D78 D50 D95; P0464'°R DOl D22 
D42 F47; M9999 M2073; S9999 
S1376; 

Polymer Index [1.8] 018 ; Dll DIO 
D19 D18 D76 D32 D33 D34 D35 
D50 D69 7A*R D93 D94 D95; P0453 
P0442 P0044 DOl D18 F30; H0293; 
M9999 M2175; M9999 M2200; 
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Polymer Index [1.9] 018 ; ND04; 
K9892; K9370; B9999 B5618 
B5572; B9999 B4682 B4568; B9999 
B3587 B3554; K9665; K9745''R; 

PQlymer Index [1.10] 018 ; DOl 
D18*RF30*R; DOl D49 F07*R; DOl 
Dll DIO D63; G1741*R G1672 
G1649 DOl D19 D18 D32 D76 F09 
F07 F61 G1752 G1741 D50 D92; 
G1741 G1672 G1649 DOl D19 D18 
D32 D50 D76 D92 F09 F07 F61 
R00472 92280; A999 A771; A999 
A157*R; 

Polymer Index [1.11] 018 ; DOl 
D18*RF07*RD11 D10D19D18 
D76 D31 D50 F09 F07 D91; B9999 
B3554'°R; A999 A771; A999 A157'°R; 

Polymer Index [1.12] 018 ; A999 
A419; S9999 S1070*R; 

SECONDARY-ACC-NO: 

CPI Secondary Accession Numbers: 2003-171285 
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